Comparison of inducibility of CYP1A and CYP3A mRNAs by prototypical inducers in primary cultures of human, cynomolgus monkey, and rat hepatocytes.
This study was conducted to investigate the effects of treatment with the prototypical inducers rifampicin (Rif), dexamethasone (Dex), and omeprazole (Ome) on the mRNA levels of drug-metabolizing enzymes in primary cultures of cryopreserved human, cynomolgus monkey, and rat hepatocytes. Analysis was performed by quantitative real-time RT-PCR using primers and TaqMan probes. Treatment with Ome substantially increased the mRNA levels of both CYP1A1 and CYP1A2 in human hepatocytes, but increased only the mRNA level of CYP1A1 in monkey hepatocytes, whereas it had no marked effect on the mRNA levels of CYP1A1 or CYP1A2 in rat hepatocytes. Treatment with Rif or Dex did not markedly affect the mRNA level of CYP1A in any of the hepatocyte cultures under the conditions used. All three inducers increased the mRNA level of CYP3A8 in monkey hepatocytes (in the order Rif>Dex>or=Ome), and a similar profile was observed for the mRNA level of CYP3A4 in human hepatocytes, but the potency of induction was markedly attenuated. In contrast, only Dex substantially increased the mRNA level of CYP3A1 in rat hepatocytes, with Rif and Ome showing no effects. These results indicate that the molecular mechanisms responsible for the regulation of CYP1A2 genes differ between humans and cynomolgus monkeys, although the regulatory mechanisms for CYP1A1 and CYP3A genes are similar.